Mechanism of osteoclast mediated bone resorption--rationale for the design of new therapeutics.
Bone resorption is an important cellular function in the development and physiology of the skeleton. Pathophysiology of several skeletal diseases includes either increased (for instance osteoporosis, metastatic bone disease and Paget's disease of bone) or decreased (various syndromes of osteopetrosis) bone resorption rate. Thus there is a genuine need to regulate, especially inhibit, bone resorption rate in several diseases. Bone resorption can be inhibited by several strategies. One can prevent osteoclast formation, inhibit their action or induce premature cell death. All these strategies have been used in pharmacology to inhibit bone resorption and there are also physiological regulators for each of these three different phases of in osteoclast life. Many present resorption inhibitors inhibit osteoclast formation via osteoblastic cells since they are producing a number of factors that are essential for osteoclast differentiation. Best characterized of these factors are macrophage colony stimulating factor (M-CSF) and receptor activator of NFêB ligand (RANKL). For instance sex steroids, parathyroid hormone and some interleukins are known to exert their positive or negative effects on osteoclast differentiation via the RANK/RANKL/osteoprotegrin pathway. It is not yet clear enough how specific intervention to osteoclast formation is since also other cell lineages derived from hematopoetic precursors use similar signalling pathways. An effective inhibition of bone resorption can also be achieved by inhibiting osteoclast activity to resorb bone. Examples of this category of physiological and pharmacological inhibitors are calcitonin and aminobisphosphonates, respectively. Finally one can reduce bone resorption by shortening osteoclast lifespan with substances that induce apoptosis in osteoclasts. A good example of these substances is a first generation bisphosphonate, clodronate. Several new potential molecular targets have been revealed during recent years since many individual molecules in osteoclast differentiation, function and apoptosis have been identified and their physiological functions revealed. Thus we are expecting several new bone inhibitors to be developed in following years both for experimental studies and finally also for clinical use.